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The CGIAR research program on climate change, Agriculture and food security (CCAFS) 
organized training on validated best-bet CSA packages for crop, forage, and small ruminant 
value chains to manage climate and non-climate risks in collaboration with The Alliance of 
Bioversity International and International Center for Tropical Agriculture, Africa RISING, 
ICARDA, Inter Aide, Debre Berhan University, Areka Agricultural Research Center, and Ministry 
of Agriculture (MoA). The training was carried out between July 15-20, 2021 in Basona Werana 
and July 31 – August 11, 2021, in Doyogena climate smart landscapes. The training targeted 
smallholder farmers, and early career experts (i.e. technicians and development agents) from 
the national partners including district agricultural offices, Areka agricultural research center, 
Debre Birhan University, and Inter Aide. A total of 443 farmers (87 female and 356 male) and 
64 early career experts (8 females and 56 males) were included in the training in both climate 
smart landscapes. For farmers, the training was given in the local languages.   
The training covered the following topics: climate change and its risk and impact on 
agriculture, restoring Agroecology and sustainable benefits, adaptation and mitigation 
strategies, including soil and water management interventions, on-farm integration of high-
value agroforestry trees, animal feed/fodder, reforestation at a larger landscape scale, 
nutrient management, and small scale solar-based irrigation. In addition, the sustainable 
benefits of Agroecology and the concept of community-based breeding programs to improve 
small ruminant genetics were covered. Training on the use of calculators to estimate 
greenhouse gas emissions is given to the technicians. Farmers and technicians, development 
agents, and experts were trained on how to collect data within CBBP cooperatives, evaluation 
of cooperative breeding sires, pregnancy test, mass synchronization, artificial insemination, 
principle, and method of breeding ram selection, ranking, and certification, utilization of 
forage legumes, use of alternative feed resources, ewe flushing, fattening and on the 
characteristics and controlling methods of small ruminant pests and diseases.  
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Doyogena and Basona Werana districts in Southern and Northern Ethiopia, respectively, face 
climate-related risks that include increasing rainfall intensity and variability, water stress, soil 
erosion, deforestation, severe land degradation and fragmentation, declining soil fertility, 
shortage of livestock feed, and increased incidence of crop and livestock diseases and pests. 
To help farmers address these challenges, a strategic collaboration was established between 
different stakeholders, including the CGIAR Research Program on Climate Change, Agriculture 
and Food Security (CCAFS), The Alliance of Bioversity International and International Center 
for Tropical Agriculture, Africa RISING, a sustainable agricultural intensification research 
program supported by the United States Agency for International Development (USAID), 
International Center for Agricultural Research in the Dry Areas (ICARDA), the International 
Livestock Research Institute (ILRI), the University of Natural Resources and Life Sciences 
(BOKU), in partnership with Inter Aide, Debre Berhan University, Areka Agricultural Research 
Center, Ministry of Agriculture (MoA). The collaboration is aimed to design and implement the 
various climate smart agricultural practices both in crop and livestock systems, that enhance 
resilience and adaptive capacity while reducing GHG emissions and sequester carbon. These 
practices include integrated watershed management and landscape rehabilitation, cereal and 
legume rotation and intensification, community forestry, community grazing land 
development using area closures, forage production, and Agroforestry. 
 
Even though evidence has been generated through research and development projects on the 
benefits of implementing CSA, the findings and outcomes of these efforts are communicated 
through formal reports and publications to decision-makers, donors, and the scientific 
community. The local people – who are the permanent actors of the change – are less 
communicated regarding the benefits of CSA practices. The existing scientific approaches give 
priority to short-term forgone benefits than the sustainable ecological benefits implemented 
through the interventions. Thus, it is critical to properly communicate with the local people 
about the benefits of landscape restoration and ensure the sustainability of those 
interventions. To do so, building the capacity of the local people/the local change actors 
should be given due attention. 
 
The local change actors are the farmers and extension workers that are the core elements of 
sustainable landscape rehabilitation. Thus, training was given to upgrade the knowledge and 
perceptions of farmers and early career professionals on the benefit of ecological restoration 




works; and bring their responsibility onboard and elevate their commitment to keeping the 
installed technologies in the model landscapes so that ecological restoration processes will 
continue, and the community will be convinced when the changes are visible in their eyes that 
landscape restoration is possible and helpful. 
 
Objectives 
As part of the disseminating and scaling of the encouraging effort in Doyogena and Basona 
Werana climate smart landscapes, the training was given with the objectives of 
o Exposing farmers to options that improve adaptive capacity to climate change and 
support knowledge transfer. 
o Improving the understanding of farmers and early career experts on appropriate 
climate smart practices  
o Strengthening the link between farmers, technical assistants, and development 
agents  
Training summary 
Climate smart agriculture  
Dr. Abebe Nigussie, assistant professor of soil quality/fertility at Jimma University, Zewdu 
Desta and  Bereket Darebo, NRM experts at Kembata and Hadya agricultural offices trained 
the farmers and technicians intending to create awareness on the concept of climate-smart 
agriculture and its components, familiarizing the trainees with various CSA technologies, 
practices, and solutions appropriate for diverse geographic locations of Ethiopia and how 
gender inclusion is important in designing, implementing, and monitoring CSA interventions. 
Training on the use of simple greenhouse calculators (i.e., CCAFS-MOT and CoolFarm) is also 
given for the early career technicians. The training started with describing the concept climate 
change and its risk and impact on agriculture and food security. The factors that induce climate 
change such as natural causes (orbit of earth’s revolution, volcanic activities, and crustal 
movements) and human/ anthropogenic factors (fossil fuels, forest degradation, and forest 
fires, land use change, increasing use of agrochemicals, transportation, electricity, the release 




of urban waste, etc.) were discussed in detail. To curb the effect of climate change climate 
smart agriculture practices which help sustainably increase productivity, increase the 
resilience and adaptation of farmers to climate change and reduce or remove GHG emissions 
were also described. The discussion revolved around the most common CSA interventions 
which have been practiced in Ethiopia such  climate smart practices/technologies include 
Agroforestry, small-scale irrigation  and water harvesting, integrated soil fertility 
management, conservation agriculture (no-tillage or minimum tillage, permanent soil cover, 
crop diversification), livestock and poultry management, manure management, grazing 
management, compost application, etc. 
Sustainable benefits of restored agro-ecology (functional ecology) 
Dr. Hailu Terefe, Assistant professor of Environmental Science at Debre Berhan University, 
explained the sustainable benefits of restored Agroecology (functional ecology) to the 
trainees. Under this topic, the concept of ecology, ecosystem, agriculture and ecosystem 
services, risks of breaking energy flow, processes of ecological degradation, ecological 
restoration, and the benefits of rehabilitated ecology were discussed. Unsustainable farming 
practices such as plowing on steep slopes, removing vegetation, overgrazing and land clearing 
for agriculture lead to reduced vegetation cover (the sink for CO2) reduced soil fertility 
through erosion and lack of organic sources,  soil physical and chemical degradation, decline 
in landscape productivity, aggravate desertification, create global warming, and bring about 
climate change.  
The case of a rehabilitated and reclaimed landscape in Geda Watershed in central highlands 
of Ethiopia (https://ecologicalprocesses.springeropen.com/articles/10.1186/s13717-020-
0216-2) was discussed. As a result of rehabilitated landscape, benefits that come with a 
healthy and productive ecosystem such as maintained surface cover, litter accumulation and 
organic matter in the soil, increased infiltration - water retention and improved hydrological 
cycle, increased soil biological activity (maintain earthworm population and other 
invertebrates), decomposition, nutrient, and energy cycling improved soil characteristics 
(texture and structure), improved rooting depth and water holding capacity, maintained 
biodiversity – structure, composition, and function of ecosystem components, erosion 
control, water quality maintenance can be achieved. 
Community-based breeding programs to improve small ruminant genetics  




Kebede Habtegiorgis, Animal Breeding Researcher at Areka Agricultural Research Center, 
trained the participants on the community-based breeding program. This approach aims at 
improving the genetics of small ruminants. It considers farmers’ needs, perspectives, and 
active participation, from inception through implementation to monitoring  and therefore 
provides a participatory and bottom-up approach with component of gender inclusion. CCAFS 
in collaboration with ICARDA established three CBBP cooperatives in 2018 in addition to the 
existing five cooperatives in Doyogena climate smart landscape. To improve the awareness of 
the members the trainer covered different topics including ram selection and ranking for 
breeding, data collection, animal management, sire certification (genetic certification, 
physical and clinical examination, semen examination, mating ability, vaccination against 
reproductive and other prevailing diseases), pregnancy diagnosis, field practicality of 
pregnancy diagnosis, sheep artificial insemination and the ways to train rams for mating. 
Forage development, conservation, and nutrition for livestock  
Teshale Tigistu and Tesfaye Abiso, Researchers at Areka Agricultural Research Center and 
Zenbaba Telila from North Shewa Zone livestock office held a separate training session for 
farmers and technicians in both climate smart landscapes. In both landscapes, the 
implementation of improved forage production strategies is needed. The strategies for the 
production of suitable grass and legume species in crop-livestock production systems include 
backyard forage production, under-sowing and inter-planting, contour forage strips, over-
sowing common grazing areas, stock exclusion areas or forage banks, Agroforestry, and 
permanent pastures. In addition to the aforementioned production strategies, the training 
covered alternative strategies and techniques for feed resource development and 
improvement, different promising forage, and pasture species suitable to mid and lowland 
agro-ecological zones, practical procedures of forage production and recommended 
agronomic practices, improved forage conservation, and storage techniques and utilization 
methods of improved forage.  
Diseases of small ruminants 
Dr. Tesfalem Nana, Researcher at Areka Agricultural Research Center, trained the participants 
on one of the major challenges, small ruminant diseases, in small ruminant production. 
Shortage of water and forage, poor nutrition, poor breeding policies, and poor management 
coupled with diseases makes profitable production of small ruminant very difficult. Intending 
to extend the accumulated knowledge on diseases of small ruminants, the trainer covered 




diseases caused by helminths (nematodes - gastrointestinal nematodes, lungworms – 
trematodes, Cestodes), bacteria (pneumonia, brucellosis, footrot, dermatophilosis 
(streptothricosis)), viruses (Peste Des Petits ruminants, goat and sheep pox), protozoa 
(Coccidiosis), arthropods (mange), flea and louse, tick, oestrus ovis infestation, and fungal 
infections. The ways of transmission, clinical signs, diagnosis, treatment, and control of the 
diseases were also discussed for the trainees. 
Key outcomes 
At the end of the training, participants were expected to have the following: 
• Trainees’ understanding of ecosystems, the causes and effects of ecological 
degradation; 
• Trainees’ understanding of functional connections among ecosystem elements 
and the need to care for the health of ecosystems in agricultural and other 
landscapes; 
• Trainees’ understanding of techniques of rehabilitating degraded landscapes;   
• Trainees’ understanding of sustainable benefits of nature-based rehabilitation 
techniques to improve landscape productivity; 
• Trainees’ consideration of ecosystem functions and give due attention during 
their farming practices. 
   
